Overinclusive thinking has been regarded 'as one of the cardinal features of schizophrenic thought disorder. Norman Cameron (1938A, 1938B, 1939A, 1939B) , who carried out the pioneer studies in this field, defined it as the inability to preserve conceptual boundaries, so that irrelevant or distantly associated elements become incorporated into concepts, making thought less precise and more 'abstract. More recently Payne et. al. (1959) have suggested that overinclusive thinking might be one aspect of a more fundamental attention defect. They have suggested that overinclusive patients suffer from some defect of a hypothetical cerebral "screening" mechanism which serves the purpose of excluding irrelevant stimuli, both internal (thoughts) and external (perceptions), from attention in order to allow the most efficient processing of incoming information.
A number of studies have confirmed that overinclusive thinking is indeed a characteristic of schizophrenic behaviour, and a number of tests of overinclusive thinking have recently been developed. This work has been reviewed by Payne (1961) who concluded that: (a) Overinclusive thinking is confined to patients diagnosed as schizophrenic. It has not been reported in normals, neurotics or depressed patients. (b ) Various tests of overinclusive thinking have been shown to intercorrelate significantly, yielding a general factor. (c) Overinclusive thinking is relatively independent of the general retardation which characterizes many psychotic patients. schizophrenic suffer from overinclusive thinking. The remainder, unlike those who are overinclusive, tend to be abnormally retarded on a wide range of psychological tests of speed of mental and motor functioning.
More recently, Payne, Caird and Laverty (1962) found that there was a significant tendency for overinclusive thinking to be associated with the presence of delusions. They contrasted this with Harris and Metcalfe's (1956) recent finding that abnormal slowness on tests is, on the other hand, associated with inappropriate affect in a schizophrenic group, and is related to a poor prognosis. Payne et, al. speculated that overinclusive thinking might be a good prognostic index, and Payne (1962) has found that a group of chronic schizophrenic patients were not overinclusive.
Although a number of investigators have found that acute schizophrenic patients are overinclusive while ill, it is not known whether this type of thought disorder is a symptom of their illness, or whether overinclusive thinking is a permanent psychological characteristic of such individuals, which is a factor in precipitating, periodically, a psychotic illness. If the former were the case, tests of overinclusive thinking might be used to assess the recovery of such patients. If the latter were the case on the other hand, overinclusion tests could not be used in this way, although they could be used, among normal people, to screen out those who were likely to develop a schizophrenic breakdown which would probably be characterized by paranoid delusions.
It was the main purpose of this study to investigate these two alternatives.
Method

Tests Used
The Object Classification Test. This test of overinclusive thinking was developed by Payne, originally as a measure of "concreteness". (Payne, 1961 , 1962 , Payne and Hewlett, 1960 , Payne, Matussek and George, 1959 . It consists of 12 small objects, four squares, four circles and four triangles of different sizes and thicknesses, made of different materials, and painted in colours which differ in both hue and saturation. The details of the construction, administration and scoring of the test have been given elsewhere (Payne, 1962, Payne and Hewlett, 1960) . Subjects are asked to sort the objects into groups in as many different ways as they can. There are ten correct ways of sorting the objects, which are classified as "A" sortings. All other methods of sorting including a repetition of an "A" sorting are scored as "Non-A". It has been shown (Payne and Hewlett, 1960) that the "A" score can be regarded as a measure of "concreteness" as it correlates with other concreteness tests. On the other hand, it cannot be distinguished from other measures of general intelligence. It was thought t~at most~eople would disregard such thmgs as unmtentional scratches on the objects, the shadows cast by the objects, their personal associations to the objects, and so on, as being irrelevant to the task. Overinclusive subjects on the other hand, would not "screen out" these aspects, and would therefore have much more data on which to base snrtings. Accordingly they should produce many more sortings than normal people, including both the usual "A" sortings, and a number of unusual or "Non-A" sortings. Previous studies (Payne et. al., 1959 , Payne and Hewlett, 1960 , Payne, 1961 have shown this to be the case. In addition to discriminating between acute schizophrenics and all other patients, the "Non-A" score was found to have one of the highest loadings on the factor of "overinclusion" in a recent study by Payne and Hewlett, suggesting that it is reasonably representative of a group of overinclusion tests. Unlike the "A" score, the "Non-A" score is relatively independent of intelligence (Payne, 1962) .
The "Lines" Test of Perceptual Set. This test of overinclusion has not been used before, and was introduced in the present study mainly . to determ~ne whether its use was practicable, Lacking previous data, the results obtaine~were necessarily ambiguous although It was planned later to collect data from ac~tely ill patients for purpo~es of comp~nson.
The rationale for this procedure IS that the development of a "set" in. normal people, which causes them to disrega~d part of the data given them, thus dIStorting their judgments, is one example of the setting up of a "filter", although in this case, it is detrimental to normal performance. If overinclusive subjects are relatively unable to develop such a filter, it follo~s that they should be unable to develop a perceptual set, which, in this case, should make their judgements more accurate than normal.
The test is in two parts. Part 1 consists of seven lines, each drawn in black ink on a separate card. The lines are 4", 4-1/32", 4-2/32", 4-3/32", 4-4/32", 4-5/32", and 4-6/32" long, respectively. Thedifference between them represents a "just noticeable difference", which is detected correctly by normal people approximately 75% of~he time. The s.ubjects are shown the lines one at a time and are merely asked to judge whether the line shown is longer or shorter than its predecessor. Three "sets" are developed, by deliberately building up 'a certain expectancy. The first set (to expect a series of "longer" lines) is .built up by presenting. a series. of four increasingly long lines m succession, .the s~cond set by a series of four decreasing hnes, and the third set by a series of six increasingly long lines. The influence of each. set IS measured by giving the subject Immediately afterwards a "test'.' series of~ve lines identical in length WIth the last line of the "set" series. Given no set, random judgements should occur. The set score is the number of consecutive judgements of the test series made in the direction which should have been induced by the set. Preceding the first "set" series, and following each test series, a standard random series of 14 lines is presented, intended to "cancel out" the preceding set. Immediately following this random series, but just before the set has been induced by the set series, a "control" series of the same five identical lines which will follow the set is shown to demonstrate that, prior to the formation of the set, no judgement bias exists. This control series is scored in the same way as its subsequent test series. Two overall scores are derived. The "total control score" is the total number of consecutive judgements made in the direction of the set, in the three control periods before the set has been given. The "total set score" is the total number of consecutive judgements made in the direction of the set, in all three test series following each set.
Part 2 consists of 45 lines, presented in series of five each. The first series consists of lines 1Yz", 2", 2Yz" 3", and 3Yz" in length. The second series ranges from 2" to 4" in length, again in Yz" steps. The range of each series is Yz" longer than the preceding series. Thus the lines in series 9 range from 5Yz" to 7Yz" in length. Each line is drawn in the centre of a large rectangular card. Each series is drawn on cards which are Yz" longer, and slightly wider than the last series, preserving the same average distance for each series from the end of the line to the edge of the card. The subjects are shown the lines one at a time, and are asked to judge their length in inches. Series one is shown in a standard random order, each line being shown ten times, making a total of 50 judgements. This long experience with the "standard" series is designed to induce a "set" or expectancy for judging lines between 1 Yz" to 3" in length. Then, without a break, the lines of series 2 are presented twice each in a standard random order, followed by set 3 presented in the same way, until set 9 has 'been completed, making 80 further judgements in all. Normal subjects were expected, because of the set induced by the first series, to underestimate the length of the lines given following the end of this initial series. The score used is called the "total set deviation score". It is the algebraic sum of the judged length minus the true length for each of the 80 judgements following the standard series. Those in whom the set is strong should have a large negative score. Thus, overinclusive subj ects were expected to show larger (i.e. have fewer negative) scores than normal people.
Tests of Retardation. It was originally intended to make use of three of Babcock and Levy's (1940) simple psychomotor speed tests, the speed of writing one's name, the speed of writing the "United States of America" and the speed of writing the sentence "I hope to leave here very soon", as measures of the general factor of retardation as defined by Payne and Hewlett (1960) . Unfortunately, it became clear that these tests in their original form were not suitable for this population. According to Babcock, the tests should be "error free" and Payne and Hewlett found that their patients made practically no errors. However the present population is largely rural, and many subjects were very poorly educated. As a result, some were so poor at spelling, that the ability to spell was clearly the main determinant of the score, accounting for most of the variation (e.g. some patients would stop for long periods, and ask the examiner how to spell a word). Consequently, these test results were not considered,
As an alternative measure of speed, the average response time from the Object Classification test was used. This score is clearly independent of the number and type of responses given, and thus virtually independent of overinclusion. It should therefore be a 'reasonably good measure of intellectual speed, and, indeed, Payne and Hewlett found that it had a high loading on their factor of retardation and a very low loading on their overinclusion factor. The present results can also be compared with those found by Payne and Hewlett.
Tests of Previous Intellectual Level. As a measure of pre-illness general intellectual level, the Wechsler Adult Intelligence Scale (Wechsler 1955 ) vocabulary sub-test was administered.
Psycbiatric Assessment. In addition, each patient was interviewed at length by the psychiatrist (S. G. Laverty) at the time of testing, in order to assess the clinical status. The interviewer had no knowledge of the test results.
The Subjects Tested
This study was designed to parallel, as closely as possible, to a study performed at the Ontario Hospital, Kingston by Payne, Caird and Laverty (1961) , excepting that in this case, instead of selecting acute patients prior to treatment, the patients selected had all received treatment, were all virtually symptom-free, and most were on the point of being discharged.
Three groups of patients were tested. The first group consisted of 16 "deluded schizophrenics", ten males and six females. All were in-patients of the Ontario Hospital at the time of testing, except for one male, who was brought back as an out-patient. The treatment which had been given to these patients was almost exclusively drug treatment with some phenothiazine compound. At the time of testing eight patients were still taking drugs (two perphenazine, three chlorpromazine, two thioridazine and one trihexyphenidyl). The treatment period ranged from a few weeks to several years, the average being between one and four months. These patients had all been suffering from delusions when admitted to the hospital. All had been regarded as paranoid, four had in addition shown ideas of reference, and some had given evidence for other delusions as well. Payne, Caird and Laverty (1961) found that an identical group, prior to treatment, showed the highest amount of overinclusive thinking. The present patients, on interview, were judged virtually recovered. Only two were still rated as having paranoid delusions, and three were thought still to have ideas of reference. Otherwise the group was judged symptom free. It is, of course, difficult to be certain that schizophrenic patients are not deluded, as those who are, are frequently reticent about their beliefs.
The second group consisted of 17 "non-deluded schizophrenics", seven males and ten females. Although eight members of this group had, at one stage, been thought to show some "paranoid features", none had had clear delusions, or ideas of reference at any period during this admission, as far as was known. (Again, excluding delusions is extremely difficult). All these patients had, nevertheless, been regarded as reasonably typical schizophrenics. The length of hospitalization of this group also ranged from a few weeks to several years. All were in-patients of the Ontario Hospital when tested. All had received drug treatment in the past and, like the first group, the majority were still receiving drugs (three chlorpromazine, two chlorpromazine with trifluoperazine, one chlorpromazine with diphenylhydantoin sodium, one trifluoperazine with thioridazine, three thioridazine alone). At the time of testing, all were judged free of clear cut symptoms. This is not to say, of course, that many did not still show abnormalities of personality which were judged to be long standing, personality attributes not peculiar to their recent illness. Payne, Caird and Laverty found such 'a group, when ill, to be significantly less overinclusive than a deluded group, although more overinclusive than a nonschizophrenic group.
The third group consisted of 21 nonschizophrenic patients. Following Payne, Caird and Laverty's procedure, these were tested asa control group, since previous studies have always found nonschizophrenic patients not to be overinclusive, even when acutely ill. There were twelve males and nine females in this group. They were a sample of the testable non-schizophrenic patients in the Ontario Hospital, and had received the following diagnoses: eleven "depression" (one in association with alcoholism, one in association with drug addiction); one "manic-depressive", in manic state; one "hysteric", also a heavy drinker; three "manic", (no previous depressive episodes) ; four "neurotic" (unspecified, one of whom was a drug addict); one "psychopath". With the exception of one patient tested at the Kingston General Hospital, all were in-patients of the Ontario Hospital. Like the other two groups, they had been receiving treatment from a few weeks to several years. Seven of the patients were still taking drugs (two thioridazine, three chlorpromazine, one perphenazine, one promazine hydrochloride). All these patients were judged to be virtually free of acute symptoms at the time of testing (apart from long standing personality disorders) . It is interesting to note, however, that, prior to treatment, six of these patients had been regarded as showing delusions, and one ideas of reference, although none had been thought to be schizophrenic. The ages and vocabulary scores of the patients are shown in Table I . All three groups are of roughly average intellectual level as assessed by the W.A.I.S. vocabulary scale. There are no significant age or vocabulary differences between the groups.
Results
Object Classification Test. Table II shows the results obtained from the Object Classification Test when the three groups are compared. There are no significant differences between the groups in the number of "A" responses given, a result consistent with the fact that they are not significantly different in general intelligence.
The groups also do not differ significantly in the number of "Non-A" responses given. This is consistent with the hypothesis that overinclusive thinking is a symptom of the illness of schizophrenic patients, especially those with delusions, and is not present to a significant extent when they have recovered. One alternative explanation for these insignificant differences is possible. It was mentioned above that, prior to treatment, six of the non-schizophrenic control group were deluded. It is unusual for a control group representing a random sample of the non-schizophrenic int-ake of the Ontario Hospital, to contain so many .deluded patients. It might thus be that all three groups were significantly overinclusive, even when recovered, so that no significant differences existed between them. To check this possibility, the three groups in the present study were combined, and compared with the results obtained in previous studies (Payne 1961 ) from schizophrenic and nonschizophrenic patients, all of whom had been tested while ill, and a normal group.
The results are given in Table III .
It can be seen that the present combined group is significantly, but very slightly more overinclusive, than a previously reported neurotic and normal group, but not different from a depressed group. This would be consistent with the hypothesis that the present group con-tains one or two patients who are still actively deluded, and overinclusive, but that otherwise the patients are not overinclusive. Clearly the present group is very much less overinclusive than an acute schizophrenic group tested while ill. Indeed, for all practical purposes, the present subjects are all within the normal range with respect to overinclusive thinking, and it is reasonable to suppose that this sort of thought disorder is therefore only a feature of the psychotic illness of schizophrenic patients.
The "Lines" Test of Perceptual Set.
The results obtained from Part 1 of this test are somewhat surprising. They are shown in Table IV . The "Total Control Score" is the sum of the consecutive comparisons of three series of five identical lines (the "control" series) made in the direction in which the set should later produce a bias. Since all the lines being compared are in fact identical, prior to the development of the "set", the judgements should be random. Thus there is no possible reason for such a random score to differentiate the groups significantly, and it must be concluded that the overall difference "significant" at the 5% level is, in fact, a chance finding arising from the relatively large number of "F" ratios that were computed. However, it is clear that following the development of the set, the "Total Set Score", which is the measure of the effect of the set, fails to differentiate the groups significantly. This finding is ambiguous, since the groups in any event do not differ with respect to overinclusive thinking. One aspect of these data does, however, suggest that this measure of perceptual set is invalid in any event.
Prior to the establishment of the sets, the average "Total Control Score" for all 54 subjects combined is 3.77 (S.D. = 2.54, range: 0 -10). This represents the average number of times the subjects judged identical lines to differ in the direction of the bias which the sets would later impose. Following the establishment of the sets, the average "Total Set Score" for all 54 subjects combined is only 3.34 (S.D. = 2.91, range: 0 -11). In other words, on average, the subjects make slightly fewer judgements in the direction of the bias after the set has 'been established than before. In fact these two means are not significantly different (t = 0.83). This result suggests that in Part 1 of the lines test, no "set" whatever was established, even by the relatively lengthy procedure used. This technique clearly cannot be used to measure individual differences in the ability to establish a o 1 2 3 4 5 6 7 8 9 set, and therefore it could not be used to investigate the relationship between set formation and overinclusive thinking. The results obtained from Part 2, which are shown in Table IV , are no more encouraging. The "Total Set Deviation" score is the sum of the deviations of the judged lengths from the true lengths of the lines. The "set" which was imposed should have produced negative discrepancies (i.e, the lengths of the lines should have 'been underestimated). In fact, when the "Total Set Deviation" scores for the three groups are combined, the overall mean score is + 11.25 with a standard deviation of 154.33 and a range from -150.8 to + 922.5. Clearly the anticipated set was not established in spite of the lengthy procedure employed. Thus the "Total Set Deviation" scores computed are not a function of "set", whatever else they may measure, and the insignificant differences between the groups cannot be interpreted.
Tests of Retardation.
The measure of intellectual speed used was the average response time on the Object Classification Test. Payne and Hewlett ( 1960) found that this time score was markedly skewed, and therefore used a logarithmic transformation of the raw time scores. In order to make the present results comparable with their findings, the same transformation was employed in the present study, as is shown in Table V . Table VI shows that the three symptom-free groups in the present study do not differ significantly in speed, as expected. In order to demonstrate that none of the present subjects are abnormally retarded, the subjects were compared with Payne and Hewlett's normal group. The combined mean for the three groups in the present study is 3-19 (S.D. 2-17, range 0 -9). Payne and Hewlett's (1960) normal group had a mean score of 3.95 (S.D. 1.67), slightly, but not significantly slower (t = 1.56). Thus there is no evidence for retardation in this group of symptom-free patients. Summary 1. Three groups of patients who had recovered from their illness, and who showed virtually no symptoms, were tested. Nearly all had received drug treatment for at least a month, and many were still taking drugs. Of the 54 patients, 16 had been diagnosed as schizophrenic, and had been actively deluded in the past. Seventeen had been diagnosed as schizophrenic, but had not been actively deluded. The remaining 21 had not been regarded as schizophrenic.
2. A previous study, testing exactly similar groups prior to treatment, had found the deluded schizophrenics most overinclusive, the non-deluded schizophrenics slightly overinclusive, and the non-schizophrenics normal in this respect. In the present study, there were no sig-nificant differences between the three groups on the measure of overinclusion used, the Object Classification Test. Furthermore the subjects were, for all practical purposes, all within the normal range on this measure when compared with previously published data from normal people. It was therefore concluded that overinclusive thinking in schizophrenia is probably a symptom of the illness, and not a permanent personality characteristic of the individuals concerned.
3. Two new tests of overinclusive thinking, both involving the establishment of a perceptual "set", were tried out to see if they were practicable. The results were negative in that in neither procedure was any set developed. 4. A measure of abnormal retardation was also used, derived from the Object Classification Test. Again, the three groups were not significantly different, nor did they differ from a previously published normal group. This suggests that abnormal retardation, also, is a symptom of the illness of psychotic patients, and not a permanent personality characteristic.
